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\ SECTION A. General description of theproject \

‘ A.1l. Title of the project: ‘
Biogas utilization for generating of electricity and hatthe farms of Ukrainian Dairfgompany
Ltd.

Version:07.
Date: 27.01.2010.

A.2.  Description of theproject:

Nontechnical project conclusion
The suggested| projectforesees construction and putting into operation biogas plants at two dairy
farms which total capacitas of 2010will constitute 10000 cattle headk the digesters of the
biogas plants livestock manure will ferment under anaerobic conditions with the help of
methanogenic bacteria at mesophilic -8 U4 ) temperatur es. Bi ogas
fermenting (nearly 60% methane and 40% carborid@) will be supplied to the cogeneration plant
for generating electric energy and heat. At present the livestock manure goes into anaerobic lagoons
where methane emissions take place. In project realization due to methane utilization the emission
of thisgreenhouse gas will be reduced.

Description of the project environmen
The economic crises in Ukraine that appeared as a result of the break up of the Soviet Union led to
significant decrease in agricultural production. Having lost government grantsltggtive farms
became unprofitable and stopped their operation or were privatized. As a result{20D89€attle
and swine livestockn agricultural enterprises dll forms of propertyreduced by 89 and 77%
correspondingly (picture 1).
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Picture 1. Dynamics of cattle and swine livestock in agricultural enterprises dbatisof property

in 19902006.

In 200£2002 it became possible to stop decrease in swine stock due to government grants,
purchasing of new swine breeds abroad and revival of senme complexes. Unfavorable weather
conditions in 2003 led to harvest failure and consequently price increase for feeder grain and other

r

Ministry for the environmental protection of Ukrain

emissions andtesorption for 199€2006.
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livestock fodder. As a result swine stock in agricultural enterprises decreased dramatically (by 33%
in comparison wh 2002). In 20042006 the number of swine began to increase gradually and in
2006 practically achieved the 2002 figures. According to picture LJkiraine a cattle stock
decrease fr om yteoaarly tetolo spealkaabouteoverccoming d@f thitledivestock
decrease trend.
At the present stage of economic reformation the development of agricultural sector and, in
particular cattle breeding, is hindered by a number of factors, among them unregulated land
relationships, absence of legislativiestitutionary and organizational guarantee of land market
development, high prices for breeding stock, fodders and agricultural equipment, low procurement
prices for grain, dairy and meat products, low level of government grants etc.
Due to the lack ohecessary budget funds the elaborated village development programs are not
executed.

Conformity of the JI project to the longerm strategy of the country development
From90s one of the most significant amemhdsheent he ¢
acquirement of the EU associated membership with the outlook on the EU active membership. The
Resolution of the European Parliament of 13 January 2005 has become a valuable step for Ukraine
in its way to the EU. The Resolution contains theesb to the EU Council and European

Commi ssi on it o consider , besi des t he Pl an of
nei ghborhood policy, other forms of associatio
European perspective thateventuallan | ead Ukraine to the EU memb

Within the European Union (EU) the agricultural policy is a separate component of the European
Union economic policy and has the name the Common Agricultural Policy (CAP). The CAP
realization needs significant finaial sources, though as of today the CAP is one of the most
substantiatedirectionsof the state regulation of agricultural production in the world practice.

Among the main CAP features ftoés necessary to ¢

1 transfer from support of alinite types of production to direct support of agricultural
manufacturers, aimed at creation of a competitive environment in agricultural production;

1 expanding of agricultural development support programs, income diversification in villages

at the expese of cooperation, improvement of the quality of agricultural production and its
marketing, following the basic standards of the environmental protection and keeping stock,
training new technologies, support of young farmers;

increasing of budget faural development;

allotment of target grants for depressed zones development to support vitality of regions that
are characterized by less profitable economic and social conditions for agricultural
production development or its limitation in favor of envimntal conservation;

T transfer to the policy of the fAcrisscross r
compliance with the basic ecological requirements as to the state of farm lands, hygiene and
keeping livestock and compliance with the stamls as to thanimal waste management
systems

1 implementation of a target support of spe@glo ecologicameasures in the process of
agricultural production, including scientifically groundagplying of organic and mineral
fertilizers, conservation foagricultural lands, ecologically reasonable forest planting and
oxidation of farm lands, preservation of agricultural landscapes, planted lands, swamped
sites, drains, forest plantations, flora and fauna.

On the basis of the atbstateethanikraitian ecolegital legistatidrsin p 0 s <
perspective in the course of realization 1its
become more demanding. Herein, ecologically saamure managememtill become one of the

main livestock &rms problems.

E R |
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Taking into account that the suggested project has grergponent generating of electrical and

heat energy), its compliance with the erysllgvelopment country plans has been defined.

The Ukrainian economy is considered to be one ofrtbst energy intensive in the world according

to the consumption of primary energy per a gross domestic produc{pictiire 2).2 Ukraine

bel ongs to a number of a country that partiall
why it needs to import them. In 2004 Ukrainian energy dependence on organic fuel was 60,7%, for
comparisonn the EU countries it was 51%aking into account such a situation and recent growth

of economic indicators on March 15, 2006 the Ukrainian Cabinet of Ministers aglap fi Ener gy
Strategy of Ukraine tildl 20300 (hereinafter ref
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Picture 2. GDP energy intensity in Ukraine (as of 2005)

The Energy strategy includes nine priority directions of energy developmmatygathemi
integration of national energy system with the European one, increase of energy exports, decrease of
domestic production energy consumption, optimization of own power resources extraction and
increase of volume of energy and energy prodpctslucedfrom nontraditional and renable

energy sources.

Herein, the Energy strategy considers exploration of nontraditional andakle@mergy sources as

a significant factor in increasing the level of energy safety, decrease of energy anthropogehic aff

on environment and counteractions against global climate changes. In Ukraine one of the most
perspective directions in nontraditional and realel energy sources development is considered
usage of biomass (stock manure, straw, wood wastes, peaigpal solid wasteetc.) in energy

aims. According to the Energy strategy economically achieved biomass energy potential in the
country as of 2030 in compliance with the éaserario is 3% (including bioga$ 0,4%) from the

total level of fuelenergy resowes consumption. For the moment of the Energy strategy adoption by
the government the part of energy generated fr
energy balance. Thus, implementation of the JI prgédhe farms of Ukrainian Dair¢ompany

2Ukrainian Agricultural Sector on the way to European Integrafomograph/ Authors: M. Betliy and others:
edited by O.M. Borodina Uzhgorod: IBA, 20061 496 p.

*key World Energy Statistics 2007, |EAttp://www.iea.org/textbase/nppdf/free/2007/Key_Stats_2007.pdf
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Ltd. with generated energy and heat from the rexid@source (biogas) fully complies with the long
term strategy of country development.

Biogas plantsi an effective way in solution of problems of manure utilization and GHG

emissions reduction
In many BJ countries (Germany, Austridjetherlandsetc.) the problem of manure utilization is
solved with the help of biogas plants. As aresubdof odi gester sé6 wor k f ar me
clean liquidor solid biological fertilizers without any unpleasant dimeelminthes eggs, weed seeds
and nitrates.
Biogas technologies are new for Ukraine. One of the main barriers in implementation of such a
practice of livestock wastes processing is the cost of biogas plants. The way out of this situation is
using by fam owners flexible mechanisms foreseen by Kyoto Protaamh(mitment perio®008
2012). It is possible to reduce significantly ttezoupment periodf biogas plantsusing flexible
mechanisms by selling emission reduction units (ERUs) generated in thHe oksmethane
utilization in a cogeneratioplant or flare facility.
Big swine farmswith capacityof more than 5000 heads dairy farmghat use modern technologies
with ¢ o wgopulation 1000 heads and more at&active from the point of view of Jl @ects
development in UkraindCommon practicdor above mentioned farms envisages storage of liquid
manure in dungards or anaerobic lagoons (such conditions are favorable for emissions of
greenhouse gas methane).
In Ukraine cattle and swine stock hsagnificantly reduced from the time of the Soviet Union
disintegration(see picture 1), but it is still substantial enough. According to the dattatistical
foom#24 AReport on |livestock censuso catforme and
of propertyas of January 1, 2007 averaggd and 3,3 million heads correspondingly. Nearly 26%
from the total swine stock846,9thousand head) istoredunder the liquid manure management
system$. At the cattle farms, most of which were built ime USSR, solid manure management
systems with bedding are commonly used. But recently new cattle farms based on technologies
widely spread in developed countries have sprung up in Ukraine. At such farms as a rule liquid
manure management systems are @essl. Farms of the Ukrainiabairy Company are a vivid
example of new technologies use.

A.3. Project participants:

Parties Entitiesi participants of the Indicate if the parties want to
Project(where necessary be participants of the Project
Ukraine (host party Ukrainian DairyCompany Ltd. | No
Ukraine (host party investments Fund (10, | \°
“Ministry for the environmental protection of Ukrain

emissions and absorption fb90-2006.
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Switzerland Rutek Trading AG No
‘ A.4. Technical description of theproject: ‘
\ A.4.1. Location of the project:

The JI Project is locatedt the dairy farms in Kyiv oblast (herein after referred to as Farm 1) and
Cherngiv oblast (hereinafter referred to as Farm 2). Kyiv and Chernigiv oblasts are located in the
south and southast parts of Ukraine correspondingly. Geographical locatiomegpritoject is given
in picture 3.
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Picture 3. Location of thdJkrainian Dairy Company Ltdfarms

Ukraine.

‘ A.4.1.2. Region/State/Province etc.:
Kyiv and Cherngiv oblast.

‘ A.4.1.3. City/Town/Community etc.:
Farm1: v. Velyky Krupil.

Farm2: v. Komarivka

A.4.1.4. Detall of physical location, including information allowing the unique
identification of the project (maximum one page):
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The suggested project will be implemented in Kyiv oblast, Zgurivsky region, v. Velyky IKaspi

well as in Chermgiv oblast, Borzniansky region, v. Komarivka.

Coordinates of FarCoordinateoNN 5Falk2n8 62 :E N3 15U12(P163.6 E 32
Farmsdé coordinates wer e meas thavigalor (dlobal positiohing at t
system).

Objects of the mject are presented at the satellite rf@ptures 4 and 5).

Picture5. Ukrainian Dairy Company LtdFarm 2 (Chernigiv oblastv. Komarivkg.
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A.4.2. Technology(ies) to be employed, or measures, operations or actions to |be
implemented by theproject:

The main types of the Ukmian Dairy Company Ltd. activities according to Classification of
Economic Activities are the following

1 cattlebreeding

1 growing of grain-crops,industrialcropsandoff-thet y pe sort s, whi ch don¢
types of plants;
readyto-consumdodder for farm animals
grain and foddewholesale trade;
living animalswholesale trade;
other typef wholesalerade.
At presenttime (as of 2008) population of dairy herd at Farm 1 makes up 2000 heads. However
already in 2009 it is planned to me@ase its number twice as mu€lattle population at Farm 2 that
will be put into operatiomn 2010will make up 6000 head®oth farms wil be provided with a flush
flume manure removal system. Operating principle of this manure removal system is explained
below: Manure accumulated in the cowsheds is periodically raked up (with the help of a bulldozer)
to the premiseds nintecrdss ditches.rindcrods litctesvmanudeadsvdiluted with
sewerages that come from milking parlors. The American Terborg @granp a mandres flush
system is used imanure storagesnd milking parlors> Manure flush system represents an
equipment complex enabling to clear the milking parlor and sump from manure in a few seconds due
to the powerful stream. The system is managed from the electrical control panel and its work
ensures:

1 reduction of manurgemoval timefrom the sump up td0-20 secondsinstead 0f35-40
minutes when manure is removed with the helffush system
liquid economy due to its repeated uségjecular waskout);
reduction of operatonsumberfor removal manure from the sump;
increasing of the sump capacity;
improvemenof saritary conditionsof the milking center operation
Manure removal in a cross ditch is carried outabgumber of Flash and Agotary pumps. The
pumping system provides manure transportation from the cross ditch, where it comes from the
premises for keepingattle, into anaerobic lagoons. As of today there are four anaerobic lagoons on
the territory of the Farm 1, the width and the length of every lagoor8,@f 48 and 70 m
correspondingly (picture 6).

E I ]

E I I ]

® http://www.terborgagracom
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Picture6. Anaerobidagoonsat the Farm 1 in Kyiv oblast Velyky Krupil

The number of projected anaerobic lagoons at Farm 2 is five. The width and the length of each out
of five are60and120m correspondingly

Lagoons at the Farm 1 are designed according to requirements dec¢heaological @sigiing
DepartmentaRegulations of Agrdndustrial Complex 1 1 @1 s. Jn particular, they are paved

with a smooth geomembrane Carbofol on both sides (type 406, NAUE Gmbh & Co.KG, Germany)
to prevent manure sewers from falling into subterranean waters. Furthermore, mastaredm
lagoons during not less th&months for decontaminatiahiginfection than manure is pumped into

a tank and is supplied to fields akquid fertilizer.

However, this method of keeping manure in anaerobic lagoonsalsasnegative features
(unpleasant odor, helminthes eggs, weatlsemethane emission into atmosphere, etc.).

Realization of the JI project at agricultural enterprises of the UkralD&ry Company Ltd that
envisagesonstruction ofbiogas plants will enable to avoid the above mentioned negative effects
accompanyig manure storage in anaerobic lagoons.

Biogas plant at the farm in Kyiv oblast, Zgurivsky region, v. Velyky Krupil.

Biogas plant at Farmi$ to beset into operatiobeginning from 01.11.200@icture 7).

Starting mode for biogas plant presumes $teptep putting into operation of fermenters.
According to the official data from the compasiypplier of biogas equipment for the project (Zorg)
electrical energy from the grid will be used to power auxiliary equipment in start up period that
amounts to 6@ays. In particular, consumptiarf electricity by engines of pumps and mixers will be
33600 kWh. Additionally, for initial heating of fermenters consumption of electricity will be 259200
kWh. According to Environmental Impact Assessment for Fdrin ¢ase of emergency situation co
generation units will be operated on diesel fuel (L type, governmental standard on technical
conditions- DSTU 386899, and maximum consumptidn20 I/h, 0,00478 kg/sg and biogas will

be flared.

® Reconstructiomwith theexistingmilk farmexpansioi n  t he vi | | a g gZgunivisk rayenKywvk vy i Kr u
oblast Working design Volume 1 EIA, UKRNDIAGROPROEKTe Kyiv, 2008
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Picture 7. Construction o& biogas plant at the farm in Kyiv oblast, Zgurivsky region, v. Velyky
Krupil.

The site for the plant construction is located in the southern part of the farm.
According to theengineeringgeologicalinvestigation lithologically the site is presentéy:
1 clay sandoess soiklightly wet at the depth of i3
1 clay sand loess soil plastit the depth of é.
Sod soillayer is presented kpupe humus clagand withcapacity0,3-0,9 m.
Constuction of the biogas plant is carried out in compliancéhwionstruction, ecologicahealth
standards and regulations in force as of 01.02.2008, following explosion and fire safety
requirements and guarantee safe for people operation of the object. Below there is given a list of
documents received as a reslilthee project object complex expertise:
1 conclusion of the complex state expertise made by the state enterprise
AUkrder zhbu@®08cf p1duly0p& a 0 #
T conclusion of the expertise made by the sta
of the national scientific and research i ns
0 8 #04-2120138410f 12 June2008
T conclusion of the expertise made by the sta
of the national scientificah r esearch institute of industri
0 8 #04-1123139820f 16 October2008
1 expertise conclusion made by the Department of regulatory and technical work and
licensingof Ministry of Extraordinary Situations Main DirectorateKyiv oblast #96/4039
of 03 July 2008
i expertise conclusion made by the Department of regulatory and technical work and
licensingof Ministry of Extraordinary Situations Main DirectorateKyiv oblast #/6/5666
of 11 Septembe008§
9 technical requiremestas to energy conservation submitted by the Territorial Department of
the State Inspection on energy conservation in Kyiv oblast and Ki¥181/681 of 24
SeptembeR008
1 expertise conclusion made by the Territorial Department of the State Inspectorrgy
conservation in Kyiv oblast and Ky#08/P/18-1/2510f 10 October2008;
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1 conclusion made by the State Department for Protection of Environment in Kyiv dfast #

12/31790f 14 July 2008

1 conclusionmadeby the Kyiv oblastsanitaryandepidemiologicstation #£3/0304-10-432 of
13 May 2008;

1 conclusionmadeby the Statesanitaryand epidemiologic departmeni08.03.0207/4041of
30January2008;

9 scientific conclusionmadebyt he St ate Department Al nstitu
ecology named after O.MMarzeev of the Ukrainian Academy dfledical Sci ences o0
#22.2/3540f 28 January2008;

9 conclusion made by the State sanitary and epidemiologic expertise of the Ukrainian
Ministry of Health Care &5.03.0204/546260f 27 August2008.

All conclusions mentionedb@mve are positive.

The principle of the biogas plant operation is given in picture 8.

Liquid manure(moistureis about93%) from the farm cattle premisesunder pressureis pumped
throughthe pipeline to the receiving reservoifpicture 9), wherethe massis storedfor a definite
time with simultaneoueatingandmixing.

Farm 1

Liquid manure

Biogas

Fermented substratum

I

Storage

« P e Co generator plant
JMC 312 GS-B.L

facility for

Co generator plant substratum
JMC 208 GS-B.L

Used gases

Picture 8. Biogasplant principle scheme at Farm 1.
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Picture 9. View in longitudinal section of the receiving tank foundation ditch.

The receivingeservoirhas an oval shape (the tank capacityGs m®, heighti 3 m, inner widthi

24 m). The tank is made of a reinforced concrete on sulpésigtant cement with the side
thickness 0,2 mimmersedor 2,7 m into the land. From the outside the sides are isdbgtéte two

layers of damp coursand have variable height depending oe tavel of filling, inside they are
protected from corrosion with special foam that is stuck on mastic and has variable height depending
on the level of filling. The tank bottom and sides have a fmileating systenand heating
insulation. For protectio heating insulation system from negative affect of environment the sides
have a metal trimming. The receiving tank has a reinforced-temorete plate 0,18 m thick as its
cover. The plate reduces losses of heat and biogas from the tank. Inside ttewe rérokinetic

mixers that are put into manure mass to mix substance with the aim of its homogenization. The tank
is cleaned from remnants of manure and insoluble elements by their pumping with the help of
vacuum turB-48 times per dayFrom the receivig tank manure is transported under pressure to the
fermenter via the pipe system (picture IHe storage time for manure in receiving tank is less than

24 hours.

In total the biogas plant pject foresees three fermentefsfermenter in a round tankape, fossil

into soil for 1,7 m, with the inner diameter 24 m and inner height 6 m. The fermenter operates in a
flowing regimeunder mesophilic conditions (temperature3¥A & The hydraulic retention time for
manure in a fermenter is & days. The fermenter has the using capazi® 0 6, mae of
reinforced ferreconcrete on a sulphatesistant cement with the side and bottom widlth 2 3n  d3.

the middle of the fermenté¢here is a column witheap.The f er ment er 6s overl ap
of a wooden deck, the bottom h2% tilting about the center for lightening the process of mixing

and biomass removal. Manure unloading from fermentation camera is carried outpédiagthat

is mounted in the tank bottom. Under the fer me
a perforate pipe is installed for removal underground waters. For avoiding appearance of crust on
the fermented substance surface, twof&pade mixers under the definite slope angle are installed

in every fermenter (picturel).
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Picture 10. The fermenter ditch cross section.

Picture 11. Equipmentfor mixing manureduring their fermentationin a fermenter(construction
site Kyiv oblast Zgurivskyregion, v. VelykyKrupil).

The substance is supplied to the fermenter in equal portions during a day, ensuring in this way stable
biogas productionA camera for lmgas accumulation (gd®lder) is located over the deck in the

tank for fermentation.
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